
19.59. Model: Process 1 → 2 of the cycle is isochoric, process 2 → 3 is isothermal, and process 3 → 1 is 
isobaric. For a monatomic gas, 3 R=V 2C  and 5 R.=

×

P 2C  
Visualize: Please refer to Figure P19.59.  
Solve: (a) At point 1: The pressure  and the volume  

. The number of moles is 
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Using the ideal-gas law,  
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At point 2: The pressure  and . The temperature is 5
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At point 3: The pressure is  and the temperature is . The volume is 5
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(b) For isochoric process 1 → 2,  = 0 J and 1 2W→
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For isothermal process 2 → 3,  and th  2 3 0 JE →Δ =
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For isobaric process 3 → 1, 

( )( )5 3 3 3 3
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The total work done is  = 410 J. The total heat input is . The 
efficiency of the engine is 
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(c) The maximum possible efficiency of a heat engine that operates between Tmax and Tmin is  
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η = − = − = 0%  

Assess: The actual efficiency of an engine is less than the maximum possible efficiency. 


